performing NFRHT measurements. Direct gap spacing characterization is critical for transitioning NFRHT research from laboratory-scale experiments to applications.
In the near field (i.e., subwavelength vacuum gap spacing), tunneling of evanescent modes allows for radiative heat transfer to exceed Planck's far-field blackbody limit by orders of magnitude 21 . While NFRHT research is primarily motivated by potential performance enhancement in energy conversion and thermal management technologies, NFRHT devices that can be implemented into engineering applications are yet to be realized. Precision alignment systems [1] [2] [3] [4] [5] [6] 17, 20 are well-suited for laboratory demonstration of NFRHT, but integration of such systems into actual applications is not feasible. Measurements of NFRHT between surfaces separated by micro/nanosize vacuum gap spacings supported by particle 7, 8 or microfabricated [9] [10] [11] 18 spacers and via microelectromechanical systems [12] [13] [14] [15] 19 have been performed. However, significant thermal conduction [8] [9] [10] [11] 18 between the emitter and receiver greatly reduces the effectiveness of any potential devices capitalizing on NFRHT. Fragile and intricate structures are difficult to manufacture and characterize 15 . Devices requiring external forces [12] [13] [14] [15] 19 to maintain desired nanosize gap spacings further characterization difficulties and greatly complicate practical implementation. Finally, surfaces of microsize dimensions 12, 13, 19 severely limit the total radiative heat exchange. We circumvent these limitations by fabricating and characterizing bonded devices suitable for potential engineering applications of NFRHT. These devices independently support their own gap spacing (standalone), have surfaces with macroscale dimensions, minimize parasitic heat conduction, and their structural integrity enables gap spacing visualization via SEM.
A NFRHT device, manufactured using standard micro/nanofabrication techniques as detailed in
Methods and Supplementary Fig. 1 , is shown in Fig. 1a . the emitter and receiver, thus minimizing the contribution of parasitic conduction to the total heat rate 23 . The micropillar and pit areas respectively cover 0.01% and less than 1.2% of the total surface of the device. A 100-µm-wide frame is etched into both the emitter and receiver substrates to prevent particle contamination at the edges of the device, due to dicing and handling, from interfering with the desired gap spacing. On the emitter side, the frame is etched to the same depth as the pits while the receiver frame is ~ 8-µm-deep. The resulting separation distance between the emitter and receiver along the edges of the device is greater than 12.5 µm, which is much larger than most particles. After meticulously cleaning the emitter and receiver (see Methods), the micropillars are bonded to the receiver surface. The robustness of the fabricated NFRHT devices enables imaging of the gap spacing d via SEM. Figure 1b shows SEM images of gap spacing at the four corners of a device with d ≈ 380 nm. SEM images allow direct gap spacing characterization prior to performing heat transfer measurements.
Heat transfer measurements are conducted using the setup shown in Fig. 1c located inside a vacuum chamber (P < 5×10 -4 Pa) housed in a class 1000 cleanroom tent. The emitter is heated by a thermoelectric heat pump (Custom Thermoelectric, 00701-9B30-22RU4) while the receiver temperature is held constant at ~ 300 K via a thermoelectric cooler (TETechnology, VT-31-1.0- with varying vacuum gap spacings and temperature differences ΔT = T e -T r (T r = 300 ± 0.5 K) ranging from ~ 5 to 100 K (radiation from the pits and frame is not included). SEM images of the gap spacing at the four corners of each device are provided in Supplementary Fig. 3 . The gap spacing range provided in the legend of Fig. 2a for a specific device is determined from the SEM images, and a thermal and structural analysis of the device (see Supplementary Section 2). For example, the gap spacing at each corner of the device leading to the largest radiative flux is estimated to be 92, 109, 114, and 122 nm at room temperature. Theoretical radiative flux is calculated using fluctuational electrodynamics 21, 24 (FE). The radiative flux associated with a specific device is computed via the Derjaguin approximation using the four gap spacings derived from SEM imaging and the measured bow of the Si substrates (see Methods and Supplementary
Figs. [4] [5] [6] . The colored theoretical bands arise from uncertainty in the vacuum gap spacing extracted from SEM images, Si doping levels, and micropillar height and diameter (see Methods for uncertainty analysis). Theoretical and experimental trends are in good agreement, and the radiative flux measured for all devices exceeds the far-field blackbody limit. A maximum conduction contribution of ~ 22 to 35% is estimated for the largest gap device (874-982 nm), while the conduction contribution reaches a minimum of ~ 1.9 to 4.1% for the smallest gap device (92-122 nm). The radiative heat transfer coefficient, h rad , and the enhancement over the blackbody limit, E BB , are shown in Fig. 2b as a function of the vacuum gap spacing for a temperature difference of 70 ± 2 K. The device with the smallest gap spacing is characterized by a h rad value of ~ 247 Wm -2 K -1 , which falls within the upper range of forced convection with gases. This leads to a substantial radiative transfer enhancement over the blackbody limit, E BB , of approximately 28.5. Unprocessed heat rate data that includes radiative transfer between the emitter and receiver separated by a gap spacing d, radiative transfer from the bottom of the pits and frame (recessed areas) to the receiver, and conduction through the micropillars are provided in Supplementary Fig. 7 . When partial or full contact between the emitter and receiver is forced, the measured heat rate greatly exceeds heat transfer for the smallest gap device (see Supplementary Fig. 8 ), which is an additional proof that heat transfer in the devices is mediated by NFRHT.
Near-field enhancement is explained by analyzing the radiative flux as a function of the angular frequency, ω, and wavevector parallel to the emitter and receiver surfaces, k ρ , for devices with the largest and smallest gap spacing, and a temperature difference of 70 K (see Fig. 3a ). In propagating in Si but evanescent in vacuum (see Fig. 3a ). This leads to a broadband enhancement of the flux, as opposed to the narrowband enhancement mediated by thermal excitation of SPPs obtained with the smallest gap device (see Fig. 3b ).
The biggest challenge in transitioning NFRHT from laboratory-scale experiments to engineering applications is fabricating standalone, structurally robust devices while minimizing the relative contribution of conduction to the total heat rate. Our devices overcome this challenge by manufacturing micropillars, separating the emitter and receiver, inside micrometer-deep pits.
Extending micropillar height to a few micrometers while keeping the gap spacing, d, in the range ~ 100 to 1000 nm substantially increases the thermal resistance by conduction, R cond , between the emitter and receiver. For example, conduction heat transfer is reduced by a factor of ~ 42 when comparing a 110-nm-gap device without pits to the same device with 4.5-µm-deep pits. For our smallest gap device leading to a NFRHT enhancement of ~ 28.5 beyond the blackbody limit, the contribution of conduction to the total heat rate would increase from ~ 1.9% with pits to 45% without pits. Despite the large enhancement of NFRHT, a pit-free-device would be unusable for applications such as thermophotovoltaic energy conversion where heat conduction is detrimental to device performance 27 . Micropillars with relatively large diameters, (here, 20 to 30 µm)
ensuring device structural integrity without having the drawback of large parasitic heat conduction, can be fabricated by capitalizing on micrometer-deep pits. Such structural integrity enables direct gap spacing characterization via SEM, which is critical in assessing the quality of our NFRHT devices. To our knowledge, this is the first time nanoscale gap spacings have been imaged in the context of NFRHT across macroscale surfaces with both lateral dimensions exceeding 1 mm.
Measurement of NFRHT across macroscale planar surfaces at a gap spacing as small as ~ 110 nm has never been reported. Here, the impact of surface area cannot be understated. While it is easier to maintain sub-100-nm vacuum gap spacing between microsize surfaces due to simpler parallelization and decreased likelihood of surface defects and contamination, the radiative heat rate is severely limited. For instance, for a temperature difference of ~ 10 K, the radiative heat rate in our smallest gap device is ~ 300 times larger than the heat rate obtained across microsize planar surfaces separated by a gap spacing of ~ 25 nm 4 . Note that maintaining a vacuum gap spacing on the order of 50 nm or less with our devices would be very challenging due to substrate bow.
In vacuum, a blackbody provides an upper limit for radiative heat transfer in the wavevector range k ρ < k 0 . Therefore, the only way to transfer radiation exceeding the blackbody limit across a vacuum gap is by tunneling evanescent modes with k ρ > k 0 . This is, indeed, possible in the near field. 21 In the far field, evanescent modes cannot contribute to radiative transfer and wavevectors are limited to k ρ < k 0 28-30 . The NFRHT devices proposed here are, therefore, critical for the development and implementation of applications capitalizing on radiation transfer exceeding the blackbody limit.
In summary, we successfully fabricated and characterized NFRHT devices with gap spacings from ~ 1000 nm down to ~ 110 nm separating millimeter-sized surfaces of doped Si. Our singular design capitalizes on long micropillars, manufactured inside micrometer-deep pits, minimizing parasitic heat conduction without sacrificing structural integrity. These devices constitute a critical step towards realizing potential NFRHT applications in energy conversion and thermal management. The NFRHT devices described here cannot be operated at temperatures higher than ~ 450 K 31 due to instability of SU-8. However, by keeping the same design and by adjusting the fabrication process (e.g., hybrid SU-8/SiO 2 micropillars), we anticipate that the proposed devices can sustain temperature differences exceeding 1000 K. handling. The dicing saw can produce significant particle contamination that is primarily concentrated near the sample edges. Therefore, the recessed frames prevents the majority of this debris from interfering with the desired gap spacing, d. The masking AZ 9260 layer is then removed using acetone, isopropanol (IPA), and a short O 2 RIE. SU-8 3005 permanent photoresist is then spin-coated with two different spin settings (step 4). Spin 1 is for 8 seconds at 500 rpm with a ramp rate of 100 rpm/s. Spin 2 is for 35 seconds at 2650 rpm with a ramp rate of 300 rpm/s. This is immediately followed by a soft bake at 95˚C for 135 seconds. 5.5 to 6.5-µm-thick SU-8 micropillars are patterned (step 5) via exposure to 120 mJ of UV radiation shadowed by a photomask. To produce micropillars with flat surfaces, a post exposure bake (PEB) at 70˚C for 1 minute preludes a PEB at 95˚C for 1 minute. The SU-8 is developed for 2 minutes. The emitter pattern is then cut into 5.2 × 5.2 mm 2 die using a Disco DAD641 dicing saw. To help avoid Si debris while dicing, a thick (10 -15 µm) protective AZ 9260 PR layer is deposited onto the emitter wafer (step 6) and dicing tape is then adhered on the protective layer. The receiver frame is patterned and diced using a similar procedure to that of the emitter (see steps 7 to 10 in Supplementary Fig. 1 ).
Methods
After dicing, the tape and AZ 9260 are removed in a sonicated acetone bath for 1 minute (step 11). Once the tape is removed, the samples are immediately moved to a second sonicated acetone bath for 5 minutes. This is followed by 1 minute IPA and deionized (DI) water sonicated baths.
Micropillar height is characterized using a Tencor P-20H profilometer. To achieve desired height and uniformity, the micropillars are selectively etched in an O 2 plasma while using a suspended shadowmask (step 12). Shorter micropillars are shadowed resulting in a slower etch rate. The iterative process of profilometer characterization and O 2 plasma etching is carried out until micropillars have the desired height and a uniformity less than 20 nm.
The surfaces of both the emitter and receiver must be pristine prior to bonding. If there is debris on the surfaces when viewed through an Olympus MX51 microscope once the micropillars have the desired height and uniformity, the edges of the top surfaces of the emitter and receiver are wiped with a cleanroom cloth (CONTEC Polywipe-C) soaked in IPA. The samples are then sprayed with acetone, IPA, and DI water to remove any additional debris the cloth may have left.
This is another iterative process involving sample inspection in the Olympus microscope and the wipe/spray cleaning procedure that is undertaken until no visible particles are detected on the emitter and receiver surfaces. This is a delicate process as wiping the micropillars must be avoided. The emitter and receiver are then aligned using a square alignment fixture and bonded in an oven for 30 minutes at 200˚C (step 13). No additional pressure is applied to the device during the bonding process.
Heat transfer calculations. NFRHT is modeled using FE 21, 24 . The propagating, q rad prop , and evanescent, q rad evan , components of the radiative flux are calculated as follows for two infinite planes separated by a vacuum gap spacing d:
where the subscripts 0, e, and r respectively refer to vacuum, emitter, and receiver. In Eqs. (1) and (2), Θ(ω,T) is the mean energy of an electromagnetic state, k z0 is the component of the vacuum wavevector perpendicular to an interface, and r 0e,r τ is the Fresnel reflection coefficient at the vacuum/emitter (e) or vacuum/receiver (r) interface in polarization state τ.
The evanescent component of the radiative flux includes frustrated modes and SPPs. Separate evanescent contribution to the radiative flux is obtained by performing the integration over the parallel wavevector in the range k 0 < k ρ < Re(n)k 0 for frustrated modes, and for k ρ > Re(n)k 0 for SPPs 32 .
The radiative flux used for generating the results in Fig. 2a and Supplementary Fig. 7 is the sum of Eqs. (1) and (2) . The data in Fig. 3a is generated by solving Eqs. (1) and (2) per unit angular frequency, ω, and per unit parallel wavevector, k ρ (i.e., both integrations are dropped). The spectral radiative flux in Fig. 3b is produced by solving Eqs. (1) and (2) per unit angular frequency, ω (i.e., the integration over ω is dropped).
For a specific device, the radiative flux, q rad , is calculated using the Derjaguin approximation 33 ,
where the emitter and receiver are discretized into sub-surfaces characterized by uniform gap spacings. The Derjaguin approximation is applicable since the radius of curvature of the emitter and receiver, due to substrate bow, is much larger than the gap spacing. The measured bow of the doped Si substrates is smaller than ~ 25 nm (see Supplementary Figs. 4 and 5) . For the 223-291 nm, 485-508 nm, 627-681 nm, and 874-982 nm devices, substrate bow has a negligible impact on the radiative flux. For these devices, stable and accurate radiative flux prediction is obtained by assuming that the gap spacing at each of the four corners derived from SEM imaging is uniform over a quarter of the emitter and receiver surfaces. For example, for the 223-291 nm device and a temperature difference of 50 K, the radiative flux vary by less than 1.3% when calculated by discretizing the emitter and receiver into sixteen sub-surfaces as opposed to four sub-surfaces. For the smallest gap device (92-122 nm), gap spacing variation due to substrate bow may have a non-negligible impact on the predicted radiative flux. As such, the radiative flux is calculated using gap spacings derived from SEM imaging and two-dimensional (2D) topographic mapping of doped Si substrate bow (see Supplementary Fig. 5 ). Stable and accurate radiative flux prediction for the smallest gap device is obtained by discretizing the emitter and receiver into nine sub-surfaces. Note that the bow of the 100-mm-diameter Si wafers decrease by ~ 4.5% when the temperature increases from ~ 300 K to ~ 400 K (see Supplementary Fig. 6 ).
Therefore, variation of substrate bow as a function of temperature is neglected when calculating the radiative flux for the smallest gap device.
To calculate the radiative flux between the recessed areas (bottom of pits and frame) in the emitter and receiver, Eqs. (1) and (2) are used again, but with a gap spacing t mp = t pit + d avg for the pits and t frame = 12.5 µm + d avg for the frame (see Fig. 1a ), where d avg is the average gap spacing of the four measured corners. These equations assume a view factor of unity, which is an excellent approximation for the emitter-receiver portion of the device separated by a vacuum gap spacing, d. It is less accurate for the recessed areas where 2D effects may be relevant. The area of the pits and frame accounts for less than 9% of the total device surface area. For the largest gap device (874-982 nm), ~ 97% of the radiative heat rate is due to radiation exchange across the gap spacing, d. The largest gap device is more impacted by the pit and frame radiative transfer than any of the other devices investigated. Therefore, accounting for potential 2D effects is clearly not necessary.
One-dimensional, steady-state conduction through the SU-8 micropillars with thickness t mp is considered. This is justified by the fact that the micropillar temperature is uniform in the direction parallel to the Si surfaces. A temperature-independent thermal conductivity of 0.2 Wm 
Uncertainty analysis
Experimental data. Each experimental point consists of the average value of a set of data recorded by the HFM every second for at least two minutes once steady state is reached. The distribution uncertainty associated with a set of data is calculated by taking two standard deviations of the mean. The accuracy uncertainty of 5% is provided by the HFM manufacturer.
These uncertainties are added together to obtain the total heat rate uncertainty. The heat rate is 0.447 ± 0.023 W for the case of largest uncertainty (smallest gap device, largest temperature difference) and 0.0028 ± 0.0004 W for the case of smallest uncertainty (largest gap device, smallest temperature difference).
Twenty-four measurements of thermal grease resistance (R grease ) between the hot-side thermistor, T h , and T e and the cold-side thermistor, T l , and T r (see Fig. 1c ) were taken (see Supplementary Section 1). The uncertainty in these measurements is the difference between the maximum and minimum recorded values. Thermal grease resistance uncertainty has the largest influence on temperature uncertainty, which also considers the ± 0.1 K accuracy of each thermistor and the ± (0.2 % + 1 Ω) accuracy of the LCR meter (BK Precision 889B). The temperature difference is 78.6 ± 1.8 K for the case of largest uncertainty (smallest gap device, largest temperature difference) and 9.2 ± 0.2 K for the case of smallest uncertainty (largest gap device, smallest temperature difference).
Theoretical predictions. The colored bands for theoretical predictions (see Supplementary Fig. 7) arise from uncertainty in the gap measured from the SEM images, uncertainty in the Si doping concentration determined from bulk resistivity measurements using a four-point-probe, and uncertainty in the amount of conduction varying with micropillar diameter and height. Since 
SPP dispersion relation. The dielectric function of doped Si is described by the following
Drude model 34 :
where ε ∞ is the limiting value of the dielectric function at high frequency, ω p is the plasma frequency and γ is the scattering rate (see Supplementary Section 3 for dielectric function model). The SPP dispersion relation in the Si-vacuum-Si configuration is plotted in Fig. 3a by neglecting losses (γ = 0), and by assuming that the emitter and receiver have the same dielectric function calculated at a temperature of 370 K. Note that the dielectric function model of doped Si is temperature-dependent. This temperature-dependence is taken into account when calculating the radiative flux with Eqs. (1) and (2). Due to SPP coupling within the vacuum gap spacing, the dispersion relation splits into antisymmetric, ω + , and symmetric, ω -, modes that are respectively determined by numerically solving the following equations 35 :
where k z is the wavevector component perpendicular to the surface in the emitter/receiver. In the electrostatic limit (i.e., large parallel wavevector k ρ >> k 0 ) where SPP coupling within the vacuum gap spacing is negligible, both the antisymmetric and symmetric modes converge to the resonant frequency of a Si-vacuum interface 35 :
Data availability. The data that support the findings of this study are available from the corresponding authors upon reasonable request. The setup from top to bottom consists of a thermoelectric heater, a hot-side thermistor embedded in a copper heat spreader for measuring the high temperature, T h , the NFRHT device, a cold-side thermistor embedded in a copper heat spreader for measuring the low temperature, T l , a heat flux meter surrounded by copper heat spreaders to ensure a uniform flux through the meter, and a thermoelectric cooler. The equivalent thermal circuit shows that the heat rate flowing through the device, Q, is the sum of heat rates due to conduction though the micropillars, Q cond , and radiation between the emitter and receiver, Q rad . The emitter and receiver temperatures adjacent to the vacuum gap, T e and T r , are retrieved using the thermal resistances due to the thermal grease, R grease , and the thermal resistances due to conduction within the doped Si emitter and receiver, R Si,e and R Si,r . For a temperature difference of 27.5 K, the heat rate between two Si surfaces partially in contact exceeds the heat rate in the largest and smallest gap devices by factors of ~ 55 and ~ 5, respectively. Therefore, the heat rate measured in the NFRHT devices cannot be due to Si-Si conduction. In all experiments, a 3 g mass is deposited on the heater to keep in place the different layers of the heat transfer measurement setup.
Supplementary Fig. 9 | Emitter deflection in the heat transfer measurement setup. A force due to a 10 g mass is applied on the top surface of the emitter. The lower faces of the four micropillars are held fixed (i.e., no displacement). The deflection of the emitter due to micropillar compression is uniform and takes a value ~ 40 nm when the emitter and receiver are both at 300 K. The magnified portion shows the displacement of a single micropillar due to compression. Assuming one-dimensional, steady-state conduction heat transfer, the calibration heat rate can be written as:
where R tot is the total thermal resistance. This total thermal resistance includes the thermal grease resistance, R grease , at the two copper-silicon interfaces, and the thermal resistance by conduction through Si, R Si (R tot = R Si + 2R grease ). The thermal conductivity of highly doped Si exceeds 100 Fig. 1c by the soda-lime glass sample.
The heat rate by conduction during calibration, Q cal , is measured as a function of the temperature difference, ΔT = T h -T l (T l is maintained at 300 K), using the HFM sensitivity provided by the manufacturer. The experimental measurements are shown in Supplementary Fig. 2 . The correctness of the HFM sensitivity is assessed by calculating the heat rate by conduction using Eq. (S1), where R tot = R glass + 2R grease . Here, the theoretical thermal resistance through the sodalime glass sample, R glass , is not negligible with respect to the thermal grease resistance and takes a value of 46.8 K/W. Using the thermal grease resistance, R grease , experimentally estimated with the doped Si sample, the total thermal resistance ranges from 52.4 to 59.2 K/W. Theoretical predictions of Q cal are also plotted in Supplementary Fig. 2 as a function of the temperature difference. Clearly, experimental data fall within the theoretical heat rate range. It is therefore concluded that the sensitivity of 0.276 µV/(Wm -2 ) provided by the manufacturer is correct. As such, this sensitivity value is used in all NFRHT experiments.
It is worth noting that thermal grease resistance is small compared to the radiative thermal resistance across the vacuum gap spacing in the NFRHT devices. For a temperature difference of 70 K, the radiative thermal resistances for the smallest and largest gap devices are ~ 180 K/W and ~ 2860 K/W, respectively.
Gap spacing estimation
The NFRHT device structural integrity enables gap spacing visualization via scanning electron microscopy (SEM). This is achieved by adhering the device to a vertical mount inside the SEM chamber such that the gap spacing is clearly exposed to the electron gun. Two corners are imaged before the device is removed and rotated by 180°. The device is then placed again in the chamber to image the other two corners. Visualizing all four corners of a device is crucial, as potential particle contamination prior to bonding can cause gap spacing variation exceeding 1 µm. Gap spacing SEM images of the six devices analyzed in this work are provided in Fig. 1b and Supplementary Fig. 3 . The ability to mount a device vertically and remove it from adhesive tape emphasizes the robustness of the NFRHT devices. It is worth mentioning that when a device is removed from the heat transfer measurement setup (see Fig. 1c ), the adhesion of the thermal grease causes the emitter to pull apart from the receiver. To ensure that the devices are not failing during heat transfer measurements due to thermal expansion of the emitter, two test devices with gap spacings ~ 1200 nm and the same micropillar area as the six measured devices have been placed in the setup without using thermal grease on the emitter side. Temperature differences exceeding 115 K where applied to both devices while the receiver was held at ~ 300 K. In both cases, the devices remained intact.
A force onto the heater is applied via calibrated masses in order to minimize thermal contact resistances and to keep in place the different layers in the heat transfer measurement setup. A 10 g mass was used for the 92-122 nm, 485-508 nm, 627-681 nm and 874-982 nm devices, while a 3 g mass was used for the 223-291 nm and 372-395 nm devices. The force exerted on the NFRHT device may, however, impact the SU-8 micropillar height, thus potentially affecting the gap spacing, d, due to deflection of the emitter with respect to the receiver. Young's modulus of SU-8 is in the range of ~ 3.5 to 4.1 GPa at room temperature 4 . Using a Young's modulus of 3.8
GPa, a one-dimensional linear elastic analysis suggests that the micropillars compress by ~ 43 nm when a 10 g mass is applied. When both emitter and receiver are at 300 K, COMSOL simulations reveal that the SU-8 micropillars compress by ~ 40 nm (see Supplementary Fig. 9 ), which is in excellent agreement with the analytical result. When the emitter is at a temperature of 380 K, it is estimated that micropillar compression increases to ~ 50 nm using temperaturedependent mechanical properties of SU-8 5 . Note that this temperature-dependent analysis also considers thermal expansion of SU-8 and doped Si. A similar analysis has been performed for the devices subject to the 3 g mass, although the effect is smaller. Here, the micropillar compression is only ~ 12 nm when both the emitter and receiver are at room temperature, and decreases to 0.3 nm when the emitter temperature is increased at 400 K due to thermal expansion. In addition, COMSOL simulations of the bonded devices suggest that the emitter deflection with respect to the receiver is uniform across the entire surface regardless of the emitter temperature.
In Fig. 2a , the gap spacing range specified for a given device (e.g., 92-122 nm for the smallest gap device) comes from SEM images of the four corners of the device (132-162 nm) and the deflection of the emitter with respect to the receiver due to SU-8 micropillar compression at 300 K (40 nm). Gap spacing variation due to emitter and receiver bow (less than ~ 25 nm; see 
